Metabolic toxicity of fluorescent stains on thawed cryopreserved bovine sperm cells.
Several fluorescent probes, including derivatives of carboxyfluorescein, carbocyanine, ethidium, and rhodamine, have been used to assess sperm viability. However, the effects of these fluorescent dyes on the metabolic activity of sperm cells have not been systematically examined. This study was conducted to determine the effect of specific fluorescent stains on the metabolic processes of sperm. Cryopreserved bovine sperm cells were thawed, fluorescently stained, and examined using metabolic and flow cytometric techniques. Sperm were stained with either rhodamine 123 (Rhod-123), the aliphatic cell-tracking compound PKH2-GL, dihydro-ethidium (HED), the bisbenzimide stain Hoechst 33342 (Ho33342), or left unstained. The stained samples were compared for metabolic activity, cell staining pattern, and fluorescent intensity over a 180-min period. Samples stained with HED, Ho33342, and PKH2-GL had less oxygen uptake when compared with the unstained sperm samples (p greater than 0.05). Unstained samples and samples stained with Rhod-123 had similar oxygen consumption. The carbon dioxide produced during the 180 min was not different between controls and stained samples. Therefore, some fluorescent probes inhibit the oxygen metabolism of thawed, cryopreserved bovine sperm cells.